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1. Title of Invention 
Production of benzylamine 

2. Scope of Patent Claim 

A method of producing benzylamine in which benzonitrile is subjected to contact hydrogenation in 
the presence of ammonia. 

3. Detailed Description of the Invention 
<Field of Industrial Utilization> 
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The present invention relates to a method of efficiently producing benzylamine through contact 
hydrogenation of benzonitrile. 

Benzylamine, a compound that is useful as an industrial starting material, is used in many fields N 
including medicine-dyes-surfactants-chemicals and the like. 

<Related Art and Problems> 

Conventional methods of synthesizing benzylamine through contact hydrogenation of benzonitrile 
are known. For example, the method presented in Japanese Kokai Publication Sho-5 1-101930 
produces benzylamine through continuous countercurrent contact of benzonitrile with hydrogen on 
a catalytic bed, but dibenzylamine is produced as a by-product in this case. 

Li addition, the method presented in U.S. Patent No. 4,254,059 hydrogenates benzonitrile by using 
a i^fef!TOH=^©^bia&aeBap^ catalyst, Au l^a tf hej^ mni R i.a.prFip A eas^^al, wttiefr a makes*afi 

<Means of Solving the Problems> 

The inventors have completed thorough research, the results of which have culminated in the 
present invention. Specifically, the present invention concerns a method of producing 
benzylamine in which benzonitrile is subjected to contact hydrogenation in the presence of 
ammonia. 

Incidentally, in the reaction mechanism, as shown in Figure 1, the starting material is surmised to 
be catalytically reduced by contact over a broad range, and the target material or by-product is 
created via each intermediate. 
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Figure 1 
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The present invention is explained in detail below. The benzonitrile used as the starting material 
in the present invention is readily available as a common industrial starting material that requires 
no special processing. 

The amount of ammonia that is added is in the range of 0.2 to 2.0 times, preferably 0.5 to 1.5 times 
based on the benzonitrile. Use of a lesser amount results in an increase of the rate of formation of 
benzylamine by-product, while use of a great amount is disadvantageous since that increases the 
ammonia loss in the step of ammonia recovery following the reaction. 

Raney nickel or Raney cobalt.iaesfcpeftsive^eatalysts, are ideally used as the catalyst. The amount 
uses should be in the range of 2 to 12 wt%, preferably 5 to 10 wt%, based on the benzonitrile. 

Furthermore, non-reducing polar solvents such as water, methanol or ethanol would be used as the 
reaction solvent, and the amount used should be in the range of 1.0 to 5.0 weight parts of 
benzonitrile. 

The reaction temperature in the present invention could be in the range of 50 to 150°C, but a range 
of 80 to 120°C would be preferable when factors such as the reaction rate are taken into 
consideration. Furthermore, the reaction pressure (hydrogen partial pressure) could be in the range 
of 50 to 150 kg/cm 2 , but a range of 80 to 120 kg/cm 2 is preferred in consideration of the reaction 
performance and problems associated with design of the reaction equipment. 

The catalyst is first filtered off from the crude reaction mixture obtained in this manner, after which 
ammonia-methanol is removed at atmospheric pressure. The ammonia that had been removed is 
absorbed in the methanol that is removed via scrubber, and it is recycled into the reaction system. 



-3- 



On the other hand, crude benzylamine following desolvation is easily refined by distillation 
equipment that is commonly available. 

<Effects of Invention> 

The method of the present invention eliminates aforementioned defects of conventional 
technology. It permits the use of inexpensive catalysts such as Raney nickel or Raney cobalt, 
suppresses the development of benzylamine by-products, and permits the ready, efficient 
production of the target product. 

<Working examples> 

The present invention is explained concretely below through working examples and comparative 
examples. 

Working Example 1 

In a one liter autoclave fitted with an electromagnetic stirrer were dissolved 1 10 g of benzonitrile 
and 287 g of ammoniacal methanol (12.9 wt% ammonia concentration) (ammonia/starting 
material = 2.06 times), followed by the addition of 10 g of Raney nickel catalyst, heating to a 
reaction temperature of 100°C, and reaction at hydrogen pressure of 100 kg/cm 2 G. 

The results, according to gas chromatographic analysis [Note 1] of the crude reaction mixture after 
two hours revealed that benzonitrile had completely vanished. The product was 92.9% 
benzylamine, 1.78% dibenzylamine, and 5.32% miscellaneous. 

[Note 1] The figures represent percentages excluding methanol. The same hereinafter. 

Next, methanol was removed at atmospheric pressure (deammoniation) from 350 g of crude 
reaction from which the catalyst had been filtered off using a 20-stage perforated plate tower, and 
the resulting solution was refined under vacuum at 100 Torr, reflux ratio of 5 to obtain 105 g of 
benzylamine. (main fraction 108 to 114°C/100 Torr) (99.2% purity). The total yield was 91.9%. 

Comparative Example 

A reaction was carried out under the same conditions as in Working Example 1 except that 
ammonia was not added. 

The results, according to gas chromatographic analysis of the crude reaction mixture after two 
hours, revealed the product to comprise 61.6% benzylamine and 20.4% dibenzylamine 
(benzonitrile conversion rate of 99.2%). 

Working Example 2 
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A reaction was carried out under the same conditions as in Working Example 1 except that the 
catalyst concentration (relative to starting material) was 5.0 wt% and the ammonia/starting 
material figures were modified as presented in Table 1. 

The results, according to gas chromatographic analysis of the crude reaction mixture after two 
hours, are presented in Table L 



Table 1 
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ammonia/starting 
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(Composition) 
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Dibenzylamine 
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A reaction was carried out under the same conditions as in Working Example 1 except that the 
catalyst had been replaced with 10 g of Raney cobalt. 



The results, according to gas chromatographic analysis of the crude reaction mixture after two 
hours, revealed the product to comprise 92.7% benzylamine and 2.26% dibenzylamine 
(benzonitrile conversion rate of 100%). 

Patent Applicant 
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